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A B S T R A C T 
The environment in which most businesses operate in is characterized by very stiff competition.  
Thus, organizations are designing various strategies to enable them create competitive advantage 
and improve the welfare of their stakeholders. This paper sought to establish the mediation role of 
capacity utilization in the relationship between operations constraint management and value chain 
performance among tea processing firms based on perspectives from Kenya. Specifically the study 
sought to answer the following research question: Is there a mediating role played by capacity 
utilization on the relationship between operations constraint management and value chain 
performance of tea processing firms in Kenya. The study adopted a cross-sectional research design. 
A sample of eighty-four (84) tea processing firms was used, and the respondents were the factory 
Chief accountants, production managers, and the environmental representatives. Multiple 
regression and correlation analysis were used to analyze the data. The findings show that the 
moderating effect of capacity utilization in the relationship between operations constraints 
management and the firm’s value chain performance is positive and significant. Applying the 
Theory of Constraints (TOC) philosophy in the decision-making process in managing capacity, will 
improve the capacities of the bottleneck resources hence increase the Throughput and creating 
competitive advantage. 
© 2015 Holy Spirit University of Kaslik. Hosting by Elsevier B.V. All rights reserved.   
 
 
1. Introduction 
The environment in which most businesses operate in is characterized by very stiff competition. Organizations are designing various strategies to enable 
them create competitive advantage and improve the welfare of their stakeholders. This paper sought to establish the mediation role of capacity utilization 
© 2015 Holy Spirit University of Kaslik. Hosting by Elsevier B.V. All rights reserved.
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in the relationship between operations constraint management and value chain performance among tea processing firms based on perspectives from 
Kenya. 
 Theory of Constraints (TOC) guides the user through the decision-making process of problem structuring, problem identification, solution 
development, constraints identification, and solution implementation [1]. The TOC thinking processes are more crucial in establishing “what to change, 
what to change to, and how to cause that change to happen”. The TOC thinking processes emphasizes on the factors that are limiting the system from 
achieving its goals. First is to identify the symptoms within the system that provide evidence that the system is not performing as expected. [1] states that 
it is the weakest link that limits the overall performance of an organization. An organization to improve its performance, it must identify the system’s 
weakest link or constraint and elevate it. There is a positive relationship between the throughput orientation of the TOC and the performance of an 
organization [2] 
Every industry is ever carrying out self-appraisal and searching for tools for measuring its performance based on the various past achievements, 
targets, and operative capacity. Manufacturing capacity utilization is a key indicator of economic performance that explains changes in inflation, 
investment, long-run output growth [3]. Companies that operate at full capacity face challenges like lack of time for routine maintenance, machine 
breakdown frequently occur, delayed orders, demotivated staff, inefficient work, increasing labor costs [3], [4].    
A typical supply chain involves three segments made up of the upstream segment, internal supply chain (value chain segment) and downstream 
segment. The value chain performance metrics can have tangible and intangible benefits. According to [5] and [6] the tangible benefits include inventory 
reduction, personnel reduction, cost reduction, improvements in cash management, productivity improvement, short lead time, and order management 
improvement. The intangible benefits include efficient processes, globalization, effective communication, customer responsiveness, standardization of 
process and products, flexibility, and business performance. This study used both the tangible and intangible value chain performance metrics. 
Capacity utilization is the percentage of the firm’s total possible production capacity that is being used [4]. There are two measures of capacity 
utilization. One group measure capacity utilization from an estimated cost function while another group uses Federal Resource Board (FRB) or Wharton 
measure that investigates the macroeconomic implications capacity utilization. [3] observed that there have been very little research work on the economic 
measurement of capacity utilization. Most of the studies on capacity utilization had used conventional methods and had paid less attention to the possible 
theoretical problems. Therefore, there was a need for a study to extend the concept of capacity utilization beyond conventional methods and build up some 
new theory. 
In 1984, the theory of constraints (TOC) was coined as a revolutionary method for production scheduling that was in high contrast to accepted 
methods like Materials Resource Planing, Total Quality Management. TOC is a management philosophy that is applicable to activities like manufacturing 
processes and procedures aimed at improving organizational effectiveness and efficiency [7], [8]. When fully implemented, TOC results in positive and 
observable outcomes related to the improved performance of the organization. Therefore, firms considering TOC implementation can feel some degree of 
confidence that worthwhile improvements can achieve as a result of the TOC application [9], [10]. 
This study is grounded in the Theory of Constraints (TOC) theory that has played a very crucial role in Supply Chain Management Research [11]. 
The theory of constraints (TOC) is a management paradigm that sees any management system as being limited/hindered by at least one barrier or 
constraint from realizing its set goals.  TOC and Resource Based Value are the key theoretical perspectives applicable to the value chain and supply chain 
management studies for the last twenty years  [12]. 
Tea Processing is an important industrial activity in Kenya because the country is one of the primary producers, consumer and exporter of tea. The tea 
industry in Kenya operates under the supervision of the Ministry of Agriculture for policy and technical advice. The tea industry has a well structure right 
from the regulatory body; the Tea Board of Kenya; the Tea Research Foundation of Kenya, tea processing factories, marketing, the blending and 
packaging sections. The tea industry in Kenya is made up of two sectors; namely, the plantation or large scale sector and the smallholder sector. The Tea 
Board of Kenya conducts a continuous audit to determine the level of compliance with regulations and guidelines, good manufacturing practices (GMPS), 
good agricultural practices (GAPS), and best practices [13]. Despite all the efforts to improve the value of the tea processing firms in Kenya, the industry 
has continued to perform dismally due to suppressed international demand and erratic weather changes [14]. Therefore, there was a need to undertake a 
study to determine how capacity utilization mediates the relationship between constraints management and value chain performance.  
 
2. Problem of Research and Research Focus 
Stiff competition in firm’s local and global markets coupled with shorter products life cycles and the heightened customers’ expectations have made 
business enterprises to invest in and pay more attention to their supply chains. Competition, continuing advances in communications and transportation 
technologies, have motivated the continuous development of the supply chain and the techniques to manage the entire supply chain effectively [15],  [16]. 
[17] argued that for organizations to achieve sustainable competitive advantage they should be responsible in the way they use their internal resources. 
The usage of resources poses a significant challenge on how firms can better adapt to dynamic supply under a number of operations constraints and 
limited capacity. Constraints management (CM) has developed for over twenty (20) years by various practitioners but has received little attention from 
most researchers. Constraints management serves as a broad theory of operations and supply chain management allowing integration of a great deal of 
existing research [2]. The concept of operations constraints management, capacity utilization, and value chain performance were tested on the tea 
processing firms in Kenya within which these three variables operate. 
Evidence of beneficial effects of constraints management in improving the organizational performance have been reported in both manufacturing  [18] 
, [19], [20], [21] and services [22], [23], [24], but none has focused on internal value chain performance. [9] in their study found out that the use of TOC 
led to improved business unit performance and the overall organizational performance. Further [9] argued that firms utilizing TOC performed significantly 
better than firms employing other manufacturing methods. According to [20], [21] and [25], application of TOC in organizations, will lead to 
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improvement in resource utilization, revenues, and employee satisfaction. Organizations that employ the TOC tools have greater performance 
improvement compared to those that do not [26]. As the scale of the analysis limitation, the above studies used the TOC elements and focused on overall 
firm performance. This study specifically did an in-depth analysis of capacity utilization, operations constraints, and value chain performance focusing on 
the internal value chain.  
 [27] argued that different views on what should constitute supply chain performance have made it difficult for many firms to practice supply chain 
performance in relation to constraint management. In acknowledging these gaps in the literature, the study used the tangible and intangible metrics of the 
value chain performance borrowed from the works of  [5] and  [6]. [3] asserted that very negligible attention had been given to capacity utilization by most 
previous researchers as they focused on the analysis of total factor productivity growth. [28] contend that to meet the customers’ expectations, all the 
elements of the supply chain individually and collectively must be managed keenly. [9] argued that operations constraints management, capacity, and 
value chain performance have attracted attention from many researchers as three separate research areas. Very few researchers have combined them thus 
leaving plausible research opportunities in this field. In relation to the firm’s value chain performance, [27] and [29] criticized the biased, unbalanced view 
and analysis of the different measures of organizational performance. According to [29] it is difficult for firms to evaluate the performance of their 
activities on supply chain basis due to multiple parties having contradicting interests and metrics. As a result, the primary knowledge contributions 
(theoretical and practitioner) from this research stems from the concurrent treatment, in the same study, of an expanded range of operations constraints 
management, capacity utilization and value chain performance within a critical sector meant to deliver Kenya’s vision into a developed economy. 
This study sought to determine the mediation role of capacity utilization in the relationship between operations constraint management and value chain 
performance of tea processing firms in Kenya. The research question was: Is there a mediating role played by capacity utilization on the relationship 
between operations constraint management and value chain performance of tea processing firms in Kenya? The specific research objective was to 
determine the mediation role of capacity utilization in the relationship between Operations constraint management and value chain performance of tea 
processing firms in Kenya.   
 
3. Conceptual Model and Hypothesis 
The conceptual model below is in support for the arguments raised by the literature review that capacity utilization mediates the relationship between 
operations constraints management and value chain performance. The model aided the researchers in developing a more thorough understanding of the 
linkages between the three concepts. The study hypothesized that capacity utilization mediates the relationship between constraint management and value 
chain performance. Capacity utilization was measured in terms of the design capacity of the plant/firm and the actual output. Value chain performance 
was measured using the balanced scorecard metrics of financial performance, customers’ satisfaction, internal business process, and organizational 
capacity utilization. Constraints management measured include equipment constraints, people constraints, market constraints and policy constraints. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Conceptual Model        Source: researcher, (2014) 
Based on the study objective, the following hypothesis was tested:  
H0:  There is no mediation role of capacity utilization in the relationship between constraint management and value chain performance of tea processing 
firms in Kenya. 
 
4. Material and Methods  
4.1. General Background of Research 
A positivistic philosophy guided this study. In its basic form, the positivist extreme contends that facts and values are distinct and that knowledge of 
phenomena exists and is measurable [30], [31]. This study adopted a cross-sectional survey design. [32] contend that cross-sectional studies are 
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appropriate where the overall objective is to establish whether significant associations among variables exist at some point in time. A self-administered 
questionnaire was adopted to collect data because the population of the study being geographically scattered. Hence, it was expensive in terms of time and 
cost to have a face-to-face interview. A telephone interview was also not used because of the nature of the data sought which required compilation of data 
for a period of five years. 
4.2. Sample of Research 
The study area was in Kenya, and the sampling frame represented all the tea processing firms (see Appendix A). The sampling frame was from the Tea 
Board of Kenya [13]. This source provided a sampling frame of 107 registered tea processing firms in Kenya by May 2013. The unit of analysis was the 
individual tea processing firm. 
First, the population was put into strata of forty-seven (47) counties and then a proportionate subsample size determined for each stratum. According 
to [33] the appropriate sample size for a population-based survey is determined by the estimated percentage prevalence of the population of interest. The 
total sample size required was calculated using [33] formula. 
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  
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Where: n0 is the required sample size. t is the confidence level of 95% (standard value of 1.96). p is the estimated percentage prevalence of the population 
of interest – 50% and m is a margin of error at 5%. Therefore, the required sample size (n0) for this study was computed as follows:  
 
n0= 1.96² x .5(1-.5) 
     .05² 
n0 = 3.8416 x .25 
.0025 
n0 = .9604 
.0025 
n0 = 384 ~ 385 
Three hundred and eighty-five (385) tea processing firms were determined giving a higher sample than the target population of 107. [33] correctional 
formula was used to calculate the final sample size using Equation 2. 
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Where n is the final sample size, n0 is the sample size from equation 1, and N is the population size.  Determination of the sample size that was 
necessary for this study was as follows:  
  
    
 
  
  
 
    
The sub-sample size for each county (as shown in Appendix A) was determined using the formula by [34] given as: 
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Where: s is the Sub-sample size for each county. p = Subpopulation of tea processing firms in each county; S is the total sample size for the study. P is the 
total population of all the tea processing firms. The formula was preferred for its acceptable level of accuracy in generating a representative sample size at 
95% level of confidence. The respondents consisted of all the firm chief accountants, production managers, and the environmental representatives. They 
were appropriate because of their extensive experience in constraint management, capacity utilization, and value chain performance.    
4.3. Instrument and Procedures 
The research data was obtained from both primary and secondary sources. The primary data was collected using a self-administered questionnaire (see 
List of tables). The data collected entailed responses on the study variables: constraints management, capacity utilization, and value chain performance. 
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The questionnaire had three sections. Namely, Section A: Operations constraint management, Section B: Capacity utilization and Section C: Value chain 
performance. One questionnaire was issued to each tea processing firm, and each respondent filled the relevant question in the instrument (attached in the 
list of tables). The instrument was designed after carrying out a pilot study with fifteen respondents who did not participate in the final study. Secondary 
data, particularly five-year historical data on firm performance was sourced from firm annual reports, pamphlets, office manuals, circulars, policy papers, 
corporate/business plans and survey reports from Kenya Tea Board and Kenya Central Bureau of Statistics for the years 2008 - 2012.   
The research instrument was critiqued by a group of experts who had experience in the value chain performance and the manufacturing industry to 
ensure both face and content validity. After that, it was piloted on fifteen (15) tea processing firms who were not part of the final sample. The reliability of 
the research items was examined using Cronbach alpha.   
4.4. Data Analysis 
In order, to determine the mediation role of capacity utilization in the relationship between Operations constraint management and value chain 
performance of tea processing firms in Kenya. The positivistic approach to research that advocates for hypotheses testing using quantitative 
technique guided data analysis [31]. Thus, information required for testing the study hypotheses was generated using quantitative data analytical 
techniques. Data analysis followed [35] four-step guideline for data analysis i.e. “getting data ready for analysis, getting a feel for the data, 
testing the goodness for the data, and testing the hypotheses.”  
The multiple linear regression model (stepwise method) and correlation techniques were used to study the linear relationships and the nature 
of the relationship between the various study variables. In order to determine the extent to which capacity utilization mediates the relationship 
between operations constraint management and value chain performance of tea processing firms in Kenya, equation (4) was modeled as: 
                  
Where; WFVCPI is the Weighted Firm Value Chain Performance Index constrained computed from equation (5) below and is a linear function 
of X1, X2, X3…, Z1, Z2, Zi plus εi. β0 is the regression constant or intercept. β1-p are the regression coefficients or change induced by each Xi and Zi. 
in  Y. εi is an error term accounting for the variability in Y that cannot be explained by the linear effect of the i predictor variables. Xi is the 
moderating variable (Capacity Utilization), and Zi are independent variables (the four operations constraints). The coefficients (β1-p) value is 
critical in the interpretation of how capacity utilization mediates the relationship between operations constraint management and value chain 
performance of tea processing. 
The capacity utilization was computed for individual outcome measures of the actual outcome and design capacity for each of the five years 
as in equation (5) below:  
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Where; CPMF is Individual Firm Capacity Utilization. Actual output is the rate of production achieved that can not exceed effective 
capacity. Design capacity is the maximum rate of output designed for the process, operation, or facility. t is the year, and the focus here is five 
year period between 2008 – 2012. 
Capacity utilization is one of the most strategic variables in the Wharton model that is widely used to measure performance. In the 
fundamental equation for the price formation; the manufacturing deflator, a non-linear transformation of capacity is one of the most significant 
variables: 
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Where: t is the year. The focus here is five year period between 2008 – 2012. CPPF is capacity utilization in processing firm expected to lie 
between 0.87 and 0.99. In this nonlinear transformation, a stronger upsurge in prices develops as CPPF moves closer to its limiting value, 0.99. 
The capacity utilization in processing Constrained Index (CPPF) in equation (7) below was computed as an average of the five year’s capacity 
utilization for each firm based on CPPF from equation (6) above.  
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Where: CPPF Index = Capacity Utilization Index in processing firm constrained. CPPF Year t = Capacity Utilization Index in processing firm 
composite done for each of the five years. Thus, the computation of the firm’s value chain performance as the dependent variable was modeled as 
in equations 8, 9, and 10. The Individual Weighted Firm Value Chain Performance (WFVCPi) was computed for individual domain (A, B and C) 
measures for each of the five years by multiplying the achievement of a particular year by the weight as in equation (8) below:  
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 Where: WFVCP is the Weighted Firm Value Chain Performance. i is the domain i.e. A = Input Material Cost Performance; B is the Value 
chain Surplus Performance; C = Output product Cost Performance. t is the year, and the focus here is the five-year period between 2008 – 2012.  
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The Annual Firm’s Value Chain Performance (AWFVCP) Composite was computed by summation of the weighted achievements for 
individual domain (A, B and C) measures for each of the five years as in equation (9) below. This was done for each of the five years under 
study. 
     
Where: AWFVCP is the Annual Weighted Firm’s Value Chain Performance; WFVCP is the Weighted Firm Value Chain Performance for 
the domains A, B and C. The Weighted Firm Value Chain Performance Index (WFVCPI) was computed as an average of the five year’s Annual 
Weighted Firm’s Value Chain Performance (AWFVCP composite) from equation (9) above.  
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Where: WFVCPI is the Weighted Firm Value Chain Performance Index; AWFVCP is Annual Weighted Firm’s Value Chain Performance 
Composite for each of the five years. Table1 shown below provides a summary of the hypothesis that were tested, the appropriate statistical test 
(s) and their corresponding interpretations.  
 
  Table 1- Summary of Statistical Tests of Hypotheses  
Objective Hypothesis Statistical test Analytical model Interpretation 
To determine the 
extent to which 
capacity utilization 
mediates the 
relationship between 
constraint 
management and 
value chain 
performance of tea 
processing firms in 
Kenya. 
H0:  Capacity 
utilization does not 
mediate the 
relationship 
between constraint 
management and 
value chain 
performance. 
Pearson’s 
product moment 
correlation  
  
Hierarchical 
regression 
analysis 
 
 
WFVCPI (Y) = β0+ β1X0+ β2X1 + β3X2+…+ β4Z3 
+ β5Z4 …+ βp-1XpZp + εi ….… (4) 
Where;  
WFVCPI is the Weighted Firm Value Chain 
Performance Index constrained as computed from 
equation (vii) above and is a linear function of X1, 
X2, X3…, Z1, Z2, Zi plus εi.  
β0 is the regression constant or intercept 
β1-p     are the regression coefficients or change 
induced in Y by each Xi and Zi 
 εi is a random variable, an error term that accounts 
for the variability in Y1 that cannot be explained by 
the linear effect of the i predictor variables 
 Xi   is the moderating variable (Capacity 
Utilization) 
Zi are independent variables (three Operations 
Constraints) 
Full 
Moderating 
Effect of 
Capacity 
utilization if  
βp-1XpZp  is 
significant   
Partial 
Moderating 
Effect of 
Capacity 
utilization if 
all βp-1XpZp are 
significant 
 
 
5. Results of Research  
The respondents were the firm Chief Accountants, production managers and the environmental representatives in the tea processing firms. The aim of this 
study was to ascertain the mediating role of capacity utilization in the relationship between operations constraint management and value chain 
performance of tea processing firms in Kenya. Out of the eighty-four (84) respondents that were contacted to participate in the study, only forty – four 
(44) responded giving a response rate of fifty-two point four (52.4%) percent which was satisfactory for this study since the most important consideration 
was representativeness. [36] argued that a response rate of 50 percent is adequate for analysis and reporting. The high response rate was attributed to the 
time taken to collect the data, which took six (6) months (September 2013-March 2014). The response rate was also boosted by the constant reminders 
through phone calls. Further, the pilot study to fine-tune the questionnaire with the respondents also contributed to high response rate.  
To measure the consistency of the scores obtained, and how consistent they were, the study used Cronbach’s alpha (a measure of the internal 
consistency of the questionnaire items) using data from all the respondents. The study yielded a high empirical validity for its theoretical model. The 
results show that the KMO measure was 0.599. A value of alpha of 59.9% indicates a high level of consistency of the instruments in measuring the 
variables. [37] argued that Cronbach’s alpha coefficient of 0.50 or greater is adequate to accept the presence of internal consistency. On the other hand, 
inter-item consistency reliability test was done to test the reliability.   
5.1. Capacity Utilization 
Capacity utilization is a measure of the firm’s productive capacity that influences the total level of output or production in a given period. The respondents 
were asked to give the level of design capacity at the factory level and the actual output over a five-year period. The data was used to compute capacity 
utilization as the percentage of the firm’s total designed production capacity that was being used as shown in the table 2 below.   
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Table 2- Composite Capacity Utilization 
Year  2008 2009 2010 2011 2012 
Composite Factory Design Capacity Available 53707769 55919569 5680117 50300889 54252889 
Composite Factory Actual Level of Output  24789647 31313742 3806656 34120267 34368261 
Composite Capacity Utilization 46.156538 55.997824 67.01721 67.832333 63.348259 
Source: Research Data, 2014 
 
The design capacity and actual output in Table 2 are a composite of the design capacities and actual output from all the firms that participated in this 
study. Then as per the model equation 5 in the research methodology, the capacity utilization for each year was computed as Composite Capacity 
Utilization = Actual output/Design capacity. Figure 2 below shows the trend in capacity utilization for the five-year period (2008 – 2012). 
 
 
Figure 2 Composite Capacity Utilization        Source: Research Data, 2014 
From the trend in figure 2, the capacity utilization level matches with the level of actual output. That was expected given that the level of output 
depends on the level of capacity utilization for any manufacturing entity. Therefore, it follows that a firm should be most efficient if its level of the output 
matches the capacity utilization level regardless of the constraints. From the research data, there was no firm that operated at the capacity level at or 
greater than 100%. Hence, no need to use the log function (equation number 6 and 7) in reducing the capacity utilization back to less than 100%. Also 
from the figure 2, there is a steady growth in capacity utilization from 2008 – 2011, but there was a decline in the year 2011/2012. The decline is due to a 
number of constraints which will be tested on in later sections of this study 
5.2. Benefits of Design Capacity Utilization 
In today’s competitive business environment, efficient and effective supply chains are critical for survival. The Firm’s efficiency was measured by the 
utilization of its design capacity. As noted from the above subsection, the tea processing Firms were found to be most efficient given their level of output 
matched the capacity utilization level. The respondents were asked to indicate how much they had benefited from utilizing their firm’s design capacity for 
the desired output levels; the results are in Table 3 below.   
 
Table 3 - Benefits of Design Capacity Utilization (Descriptive) 
Benefits of Design Capacity Utilization 
 
N Min. Max. Descriptive Statistics 
Mean Std. Dev. 
Increased coordination between departments 40 3.00 5.00 3.9750 .65974 
Proper Resource Planning 42 2.00 5.00 3.8333 .72974 
Cost saving 41 1.00 5.00 3.7317 .70797 
Increased sales 42 2.00 5.00 3.6905 .78050 
Improved capacity as optimizing the constraint enables more product to be manufactured 41 1.00 5.00 3.6341 .94223 
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Increased profit as it is the primary goal of constraint management for most companies 39 2.00 5.00 3.6154 .87706 
Better quality of information 41 2.00 5.00 3.6098 .73750 
Reduced lead times as optimizing the constraint results in smoother and faster product flow 40 1.00 5.00 3.5750 .74722 
Fast improvement a result of focusing all attention on one critical area - the system constraint 41 2.00 5.00 3.5610 .77617 
Increased coordination with customers 40 3.00 5.00 3.5250 .59861 
Better operational efficiency 40 1.00 5.00 3.5000 .98710 
Reduced inventory as eliminating bottlenecks means there will be less work-in-process 38 2.00 5.00 3.3947 .78978 
Increased coordination with suppliers 42 1.00 5.00 3.3333 1.00406 
More accurate costing 42 1.00 5.00 3.3333 .87420 
Valid N (listwise) 33    
Source: Research Data, 2014 
To a great extent (Mean  3.5 and S.D  0.6) the firms have benefited from utilizing their firm’s design capacity for their desired output levels. 
Increased coordination between departments; proper resource planning; cost saving; increased sales; improved capacity as optimizing the constraint 
enables more product to be manufactured; increased profit; better quality of information; reduced lead times; quick improvement as a result of focusing all 
attention on one critical area - the system constraint; increased coordination with customers; and better operational efficiency are the benefits of utilizing 
design capacity. To some extent (Mean 3.3 and S.D 1) the firms had: reduced inventory; increased coordination with suppliers; and more accurate 
costing. These benefits are in line with [5] and  [6] classification of such benefits as tangible and intangible benefits. The tangible benefits included 
productivity improvement, order management improvement, cost reduction, procurement cost reduction. 
5.3. Value Chain Performance Index 
The internal segment of the firms’ supply chain is where transformation (operations), assembly, and packaging take place. The value chain performance 
was divided into four domains of inbound value chain performance; processing value chain performance; outbound value chain performance; and 
environmental value chain performance. These four domains were assigned some weights that were further allocated to the sub-indicators.  
The inbound value chain performance was measured in terms of materials quality, procurement unit cost, supplier delivery performance, transport 
costs, and vendor lead time. The processing value chain performance was measured in terms of changeover times, loading capacity utilization, 
manufacturing capacity utilization, manufacturing equipment reliability, manufacturing lead time, manufacturing machine reliability, product availability, 
product quality (rank), production costs, reliability of forecasts, resource utilization and warehouse or store utilization. The outbound value chain 
performance was measured in terms of customer price margin, customer response time, customer satisfaction, delivery flexibility, distribution costs, 
enterprise distribution effectiveness, empty runs, inventory cost, inventory turnover ratio, on-time delivery, on-time shipment, order fill rate, order lead 
time, product availability, range of products, reduction in unit costs, resolution of customer complaints, returns/refusals from customers, volume flexibility 
and volume transported costs. The environmental value chain performance was measured in terms of level of product recycled/reused, level of bio-
gradable materials used, level of Carbon (Co2) emission, and level of spillages, water consumption, and energy consumption. This study’s focus was the 
internal supply chain segment performance that covers the performance metrics that revolve around the firm’s transformation (operations), assembly, and 
packaging. 
Data for a period of five years was collected to determine the value chain performance index. The weighted scores, the average score, and composite 
scores based on the average achievements of all the firms that participated in this study are as given in Table 4 and figure 3. The approach used in Table 3 
was used to compute the individual firm performance and further utilized in the correlation and regression analysis. Based on the findings in Table 4, 
figure 3 was plotted to show the performance as per the domains and the composite value chain performance index. 
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Figure 3 Firm Value Chain Performance      Source: Research Data, 2014 
From the observation in figure 3, the inbound value chain performance, processing value chain performance, outbound value chain performance and 
environmental value chain performance were all on the decline in 2010/2012. The decrease was as a result of an increase in transport costs, vendor lead 
time, changeover times, manufacturing lead time, production costs, and distribution costs. During the same period, the firms were undergoing a number of 
worker strikes over the introduction of mechanized tea plucking, and the investment in value added tea processing. After the 2011/2012 period, there was 
an increase in the value chain performance due to the proper management of transport costs, vendor lead time, changeover times, manufacturing lead time, 
production costs, and distribution costs. 
Table 4- Composite Firm Value Chain Performance Index 
Criteria/Domain 
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A: Inbound Value Chain Performance                       
Materials quality 
0.
8 % 64.0 63.2 69.9 65.3 72.0   51.2 50.6 55.9 52.2 57.6 53.5 
Procurement unit cost 
0.
6 Ksh. 
8365
8.8 
7956
8.9 
3525
6.3 
4157
9.8 
7462
6.4   
5019
5.3 
4774
1.3 
2115
3.8 
2494
7.9 
4477
5.8 
37762.
8 
Supplier delivery 
performance 
0.
6 % 29.0 29.0 30.0 32.0 34.0   17.4 17.4 18.0 19.2 20.4 18.5 
Transport costs 
0.
5 
Kshs. 
(m) 
1567.
6 
1665.
7 
1664.
7 
1544.
9 
1713.
9   783.8 832.9 832.3 772.5 857.0 815.7 
Vendor lead time 
0.
5 
No.(da
ys) 13.8 13.5 12.1 12.6 13.7   6.9 6.8 6.1 6.3 6.9 6.6 
Weight Subtotal  3               
5105
4.6 
4864
8.9 
2206
6.1 
2579
8.0 
4571
7.6 
38657.
1 
B: Processing Value Chain Performance                       
Changeover times 
0.
2 No. 63.9 60.9 53.1 52.0 57.0   12.8 12.2 10.6 10.4 11.4 11.5 
Loading capacity 
utilization 
0.
3 % 79.1 79.9 80.3 79.3 80.4   23.7 24.0 24.1 23.8 24.1 23.9 
Manufacturing Capacity 
Utilization 
0.
3 % 83.0 85.7 86.9 82.5 83.7   24.9 25.7 26.1 24.8 25.1 25.3 
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Manufacturing equipment 
reliability 
0.
2 % 79.2 83.7 86.5 84.0 85.0   15.8 16.7 17.3 16.8 17.0 16.7 
Manufacturing lead time 
0.
3 
No. 
(Hrs) 16.0 16.8 18.0 14.4 13.8   4.8 5.0 5.4 4.3 4.1 4.7 
Manufacturing machine 
reliability 
0.
2 % 80.1 82.9 84.1 80.5 83.2   16.0 16.6 16.8 16.1 16.6 16.4 
Product availability 
0.
2 % 86.7 87.2 89.2 86.8 88.4   17.3 17.4 17.8 17.4 17.7 17.5 
Product quality (rank) 
0.
2 % 76.7 78.3 79.3 76.8 80.8   15.3 15.7 15.9 15.4 16.2 15.7 
Production costs 
0.
3 Ksh. 
1435
6.1 
2108
0.0 
1806
0.6 
2537
0.3 
2605
5.9   
4306.
8 
6324.
0 
5418.
2 
7611.
1 
7816.
8 6295.4 
Reliability of forecasts 
0.
2 % 74.8 74.7 78.4 75.8 81.4   15.0 14.9 15.7 15.2 16.3 15.4 
Resource utilization 
0.
3 % 83.8 84.4 90.4 85.7 83.2   25.1 25.3 27.1 25.7 25.0 25.6 
Warehouse or Store 
utilization 
0.
3 % 82.0 84.4 88.2 85.4 85.5   24.6 25.3 26.4 25.6 25.6 25.5 
Weight Subtotal  3               
4502.
3 
6522.
9 
5621.
4 
7806.
4 
8015.
9 6493.8 
C: Outbound Value Chain Performance                       
Customer price margin  
0.
1 % 26.9 28.1 29.7 30.0 28.3   2.7 2.8 3.0 3.0 2.8 2.9 
Customer response time 
0.
1 % 83.2 80.9 82.5 80.6 86.0   8.3 8.1 8.3 8.1 8.6 8.3 
Customer satisfaction 
0.
1 % 85.8 85.6 85.8 83.1 83.1   8.6 8.6 8.6 8.3 8.3 8.5 
Delivery flexibility 
0.
1 % 82.7 82.5 83.1 81.3 84.9   8.3 8.2 8.3 8.1 8.5 8.3 
Distribution costs 
0.
2 
Ksh. 
(M) 112.5 106.9 137.2 120.3 195.6   22.5 21.4 27.4 24.1 39.1 26.9 
Enterprise distribution 
effectiveness 
0.
1 % 96.4 90.9 95.1 88.3 94.7   9.6 9.1 9.5 8.8 9.5 9.3 
Empty runs 
0.
2 No. 11.0 11.4 9.6 10.4 10.2   2.2 2.3 1.9 2.1 2.0 2.1 
Inventory Cost  
0.
3 
Kshs. 
(m) 
5578.
1 
5032.
6 
4747.
1 
4727.
7 
5920.
9   
1673.
4 
1509.
8 
1424.
1 
1418.
3 
1776.
3 1560.4 
Inventory Turnover Ratio 
0.
2 % 
4822.
2 
4311.
5 
4146.
4 
3907.
6 
4022.
7   964.4 862.3 829.3 781.5 804.5 848.4 
On-time delivery 
0.
1 % 
4838.
8 
4156.
8 
3997.
6 
3683.
0 
3837.
1   483.9 415.7 399.8 368.3 383.7 410.3 
On-time shipment 
0.
1 % 79.1 77.5 78.7 78.7 79.6   7.9 7.8 7.9 7.9 8.0 7.9 
Order fill rate  
0.
1 % 85.7 81.7 84.2 81.2 83.3   8.6 8.2 8.4 8.1 8.3 8.3 
Order lead time 
0.
2 Days 11.0 10.9 9.8 9.3 9.3   2.2 2.2 2.0 1.9 1.9 2.0 
Product availability 
0.
1 % 91.6 88.3 87.5 84.8 90.9   9.2 8.8 8.8 8.5 9.1 8.9 
Range of products 
0.
1 No. 3.1 2.8 3.3 3.1 6.0   0.3 0.3 0.3 0.3 0.6 0.4 
Reduction in Unit Costs 
0.
2 
Kshs. 
(m) 8.2 7.7 8.5 7.9 8.8   1.6 1.5 1.7 1.6 1.8 1.6 
Resolution of customer 
complaints 
0.
1 % 84.3 81.3 83.3 78.7 83.5   8.4 8.1 8.3 7.9 8.4 8.2 
Returns/refusals from 
customers 
0.
2 No. 0.5 0.7 2.4 2.8 2.2   0.1 0.1 0.5 0.6 0.4 0.3 
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Volume flexibility  
0.
1 % 43.4 45.4 49.5 48.5 52.8   4.3 4.5 5.0 4.8 5.3 4.8 
Volume transported costs 
0.
3 
Ksh. 
(M) 
4028.
7 
1445.
3 
1263.
3 
1231.
3 
1519.
6   
1208.
6 433.6 379.0 369.4 455.9 569.3 
Weight Subtotal  3               
4435.
2 
3323.
4 
3142.
0 
3041.
5 
3542.
9 3497.0 
D: Environmental Value Chain Performa  
Level of products 
recycled/ reused 
0.
2 % 16.5 25.3 25.8 21.7 18.4   3.3 5.1 5.2 4.3 3.7 4.3 
Level of bio-gradable 
materials used 
0.
2 % 39.8 44.0 47.3 43.6 43.0   8.0 8.8 9.5 8.7 8.6 8.7 
Level of CO2 emission 
0.
2 % 4.5 15.4 11.7 13.0 3.6   0.9 3.1 2.3 2.6 0.7 1.9 
Level of spillages 
0.
1 % 5.5 10.3 11.0 9.6 4.6   0.5 1.0 1.1 1.0 0.5 0.8 
Water consumption 
0.
2 % 47.9 50.0 49.6 48.8 49.6   9.6 10.0 9.9 9.8 9.9 9.8 
Energy consumption 
0.
1 % 37.3 40.3 42.6 43.9 45.9   3.7 4.0 4.3 4.4 4.6 4.2 
Weight Subtotal  1               26.0 32.0 32.2 30.8 27.9 29.8 
Total /Composite 
10
0               
6001
8.1 
5852
7.2 
3086
1.7 
3667
6.7 
5730
4.4 
48677.
6 
 
Source: Research Data, 2014 
5.4. Hypothesis testing on the relationship between Operations Constraint Management, Operations Capacity Utilization and Value Chain 
Performance 
The primary objective was to determine the mediation role of operations capacity utilization in the relationship between operations constraint management 
and value chain performance of tea processing firms in Kenya. The literature review and theoretical reasoning led to the belief that there is no mediation 
role of operations capacity utilization in the relationship between operations constraint management and value chain performance of tea processing firms 
in Kenya. There was need empirically to test the interaction between operations constraints management, capacity utilization, and value chain 
performance. 
In order to determine the mediating role of capacity utilization on the relationship between operations constraints management and firm value chain 
performance, the product variable of market constraints management (whose beta = 0.359 was the highest in the relationship between operations 
constraints management and firm value chain performance) and capacity utilization; was used as a moderator (Constraint *Capacity Utilization). Thus 
measuring of whether capacity utilization is a significant moderator of the relationship between operations constraints management and firm value chain 
performance. On the anticipated moderating effects of capacity utilization on the relationship between operations constraints management and firm value 
chain performance, multiple regression analysis is presented in Table 5 and Table 6. 
Table 5- Model Summary the Relationship between Operations Constraints Management, Capacity Utilization and Firm Value Chain 
Performance 
Model Summary:  ANOVA(f) 
Model R R Square 
Adjusted 
R Square Std. Error of the Estimate Mean Square F Sig. 
1 .907(g) .823 .810 17.21572 18889.268 63.733 .000(a) 
a  Predictors: (Constant), Constraint *Capacity Utilization (Moderating Factor), Allowing the firm's equipment running to lower the manufacturing cost 
per piece (Paradigm Constraints) , Capacity Utilization, Strict adherence to required or recommended ways of working (Policy Constraints), The firms 
faces shortage in working tools and equipment to support its operations (Physical Constraints), The external marketplace is constraining throughput 
(Market Constraints) 
From the regression results in Table 5, the regression model shows a very strong significant relationship between operations constraints management, 
capacity utilization and firm value chain performance. Operations constraints management and capacity utilization explain 81.0% of the changes in the 
firm’s value chain performance. The coefficients of this predictive model aimed at addressing the concerns of the objective are shown in Table 6. 
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Table 6- Regression Coefficients (a) for the Relationship between Operations Constraints Management, Capacity Utilization and Firm Value 
Chain Performance 
Regression Coefficients:  
  
Unstandardized 
Coefficients 
Standardized 
Coefficients t Sig. 
B 
Std. 
Error Beta     
(Constant) .761 9.202   .083 .094 
Capacity Utilization .580 .127 .575 4.574 .000 
The external marketplace is constraining the throughput (Market Constraints) 3.800 3.293 .248 1.154 .026 
Allowing the firm's equipment running to lower the manufacturing cost per piece 
(Paradigm Constraints) 
.640 2.570 .043 .249 .081 
Strict adherence to required or recommended ways of working (Policy 
Constraints) 
-2.812 2.572 -.187 -1.093 .028 
The firms face shortage in working tools and equipment to support its operations 
(Physical Constraints) 
.892 2.585 .060 .345 .073 
Constraint *Capacity Utilization (Moderating Factor) 1.850 .730 1.318 2.536 .016 
a Dependent Variable: Value Chain Performance      Source: Research Data, 2014 
Based on the results in Table 6, all the operations constraints plus the moderator Constraint *Capacity Utilization were included in the model. The 
moderator, Constraint *Capacity Utilization has a positive moderating effect (Beta = 1.318) on the relationship between operations constraint management 
and the firm’s level of the value chain performance. In order to determine the extent to which capacity utilization mediates the relationship between 
operations constraint management and value chain performance of tea processing firms in Kenya, equation (4) as modeled becomes:  
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          
      
The types of constraints in operations management if well managed that have a positive relationship with the firm’s value chain performance are: 
capacity utilization (Beta = 0.575); market constraints (Beta = 0.248); people constraints (Beta = 0.043); and physical constraints (Beta = 0.060) while 
only policy constraints (Beta = -0.187) has a negative coefficient. The firms should invest more resources in managing the external marketplace 
constraints that limit the firm’s throughput. From Table 5 and Table 6, capacity utilization has a strong positive moderating effect on the relationship 
between operations constraint management and firm value chain performance with a correlation coefficient of R = 0. 823 (a) and adjusted R2 = 81.0%, F = 
63.733; Sig. = .000(a). The moderating effect of capacity utilization on the relationship between operations constraints management and the firm’s value 
chain performance is positive and significant. Hence, alternate HA is accepted. 
 
6. Discussion of the Findings 
Apart from a substantial amount of literature on capacity Utilization, Constraint Management, and Value Chain performance, there is a lack of empirical 
research linking the three constructs in the Tea processing Firms. As argued from the literature review, there are beneficial effects of Constraint 
management in improving organizational performance both in manufacturing [18], [19], [20], [21] and services [22], [23], [24]. Based on the limitation of 
these studies that none of them incorporated capacity utilization and never focused on the internal value chain performance, the purpose of this study was 
to determine the mediation role of capacity utilization in the relationship between Constraint Management and Value chain performance. According to 
[20] and [21], application of TOC in organizations, will lead to improvement in resource utilization, revenues, and employee satisfaction. Organizations 
that employ the TOC tools have greater performance improvement compared to those that do not [26]. A recent trend observed in the literature is the use 
of the Theory of Constraints in the management of Value chain performance [11]. This study contributes to the value chain performance literature through 
the practical application of the Theory of Constraints in the Tea processing Firms. Organization will only realize their goals if they can satisfy their 
customers’ and employees’ needs and expectations now and in the future. Any improvement initiative on Value chain performance should be based on the 
knowledge of Capacity Utilization and Constraints Management because removing a constraint moves the Firms closer to their goals.  [10] argued that 
managing a process according to its bottlenecks will improve performance measure of increasing Throughput and decreasing Work In Progress (WIP). 
[25] in their study found out that 56 foundries across India utilized only 68% of the installed capacities; this was attributed to lack of coordination among 
the supply chain partners. The results of this study indicate that there is no Firm that operated at or close to 100% capacity utilization level. 
Our tests have shown that Capacity Utilization has a moderating effect on the relationship between Operations Constraint Management andValue 
Chain performance. Specifically, the positive and significant effect of Constraint Management on Value Chain performance will be greater for firms that 
utilize their capacities efficiently. Thus management of bottlenecks in the organization and controlling capacity utilization level will lead to improved 
Value Chain performance. In the relationship between the Operations Constraints Management and Value Chain performance, it can be seen that all the 
constraints (Capacity utilization, Market, People, Equipment, and Policy) influence the overall Value Chain performance. These findings reinforce the 
arguments by [2], [8], [9] and [20]  that the relationship between Constraint Management and Value Chain performance is positive and the applications of 
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the Theory of Constraints in organizations improves resource utilization, revenues, and employee satisfaction. The Theory of Constraints focuses the 
improvement efforts on the constraint area. Knowing where the constraint is and where it is likely to be in future helps managers to make the right 
decisions regarding employee satisfaction and making money now and in future. Hence, creating competitive advantage and improving the stakeholders’ 
welfare. 
7. Conclusion   
This study aimed at establishing the mediation role of capacity utilization in the relationship between operations constraint management and value chain 
performance among tea processing firms based on perspectives from Kenya. Specifically the study sought to answer the following research question: Is 
there a mediating role played by capacity utilization on the relationship between operations constraint management and value chain performance of tea 
processing firms in Kenya? This study aimed at contributing to a better understanding of the relationship between Capacity Utilization, Constraint 
Management, and Value Chain performance. This study focused on both financial and non-financial performance in the internal operations of the tea 
processing firm. The findings indicate that the mediation role of capacity utilization in the relationship between constraints management and value chain 
performance is positive and significant. These results make a significant contribution to the understanding of managing a production system to meet 
organizational goals. The results are consistent with [21], [9] and [28] and support the hypothesis that capacity utilization mediates the relationship 
between constraint management and value chain performance of tea processing firms in Kenya. This study provides evidence of the benefits of Capacity 
Utilization and managing of various bottlenecks in an effort to improve Value Chain performance. 
Based on the empirical study, the Tea processing Firms administration should pay more attention to capacity utilization strategies and management of 
constraints. They should develop policies regarding capacity utilization and Constraints Management. In this way, the firm value chain performance will 
be improved and thus creating competitive advantage both in local and global markets. Nevertheless, the limitations of this study stem from an academic 
point of view. In our study, we could not include all the tea processing firms due to them being geographically scattered. It is advisable in future studies to 
include all the Tea processing Firms in order to have a generalization of the Tea processing Firms in Kenya. Similarly, a study should be conducted to 
include the entire supply chain and all the activities involved all the way from the upstream to the downstream segments. In conclusion, it is important to 
improve the rate of Capacity Utilization and Value Chain performance so as to improve Value Chain performance, which in turn will enhance 
profitability. 
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Appendix A: Sampling frame and sample size 
Name of the County 
Strata 
= N 
Pn=N/Total Popn (107) 
*Sample (84) 
Kisii County 7 6 
Nyamira County 5 4 
Kericho County 13 11 
Kisumu County 1 1 
Bomet County 2 1 
Nakuru County 2 1 
Migori County 1 1 
Nandi 16 13 
Trans Nzoia 1 1 
Marsabit - - 
Homa Bay County - - 
Siaya County - - 
Kakamega County - - 
Busia County - - 
Bungoma County - - 
Elgeyo Markwet  5 4 
Baringo County 5 4 
West Pokot  2 1 
Uasin Gisu  2 1 
Kajiado County - - 
Name of the County 
Strata 
= N 
Pn=N/Total Popn (107) 
*Sample (84) 
Samburu County - - 
Narok County - - 
Kilifi County - - 
Lamu County - - 
Kwale County - - 
Mombasa County - - 
Kitui County - - 
Machakos County - - 
Makueni County - - 
Mandera County - - 
Wajir County - - 
Garissa County - - 
Nairobi County - - 
Isiolo County - - 
Meru County 5 4 
Embu County 3 2 
Kirinyaga County 3 2 
Muranga County 6 5 
Nyeri County 9 7 
Kiambu County 13 11 
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Name of the County 
Strata 
= N 
Pn=N/Total Popn (107) 
*Sample (84) 
Laikipia County - - 
Vihiga County 2 1 
Turkana County - - 
Kitui County - - 
Name of the County 
Strata 
= N 
Pn=N/Total Popn (107) 
*Sample (84) 
Tharaka Nithi  4 3 
Taita Taveta  - - 
Tana River County - - 
Total 107 84 
Source: www.teaboard.or.ke 
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